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(54) TONE GENERATING CIRCUIT 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a tone generating circuit capable of obtaining 
sufficient sound pressure level by the use of a magnetic sounder by respectively 
comparing voice signals output from two sound sources with a threshold value to 
binarily output, and adding together the two signals. 

SOLUTION: When a tone generating circuit 100 adds together two tones, the tones 
Vtnl, Vtn2 output from two sound sources 1, 2 are respectively approximately 
converted into binary by binary approximate circuits 3, 4, and the binary approximate 
output Vcmpl, Vcmp2 are added together by an adder 5 to obtain output waveform Vout 
of ternary approximate rectangular wave. The output waveform Vout becomes 



approximate waveform of waveform (sin waveform) directly adding together the tones 
Vtnl, Vtn2, it contains the many same frequency components as the two tones. Further, 
because rising- up/fall down of the wave form are steep, it is suitable to obtain sound 
pressure by a magnetic sounder or the like. 
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1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The sound source A which is a tone generating circuit equipped with 
two or more sound sources, and generates a sound signal A A binary 
approximation means A to make binary and to output by comparing with a 
threshold said sound signal A outputted from said sound source A The tone 
generating circuit characterized by having a binary approximation means B to 
make binary and to output by comparing with a threshold said sound signal B 
outputted from the sound source B which generates a sound signal B, and said 
sound source B, and an addition means to add said sound signal A and said 
sound signal B. 

[Claim 2] Said binary approximation means A is a tone generating circuit 
according to claim 1 characterized by being the electrical-potential-difference 



comparator which outputs H level when the voltage level of said sound signal A 
is larger than the level of said reference voltage, and outputs L level when the 
voltage level of said sound signal A is smaller than the level of said reference 
voltage as compared with the level of the reference voltage into which the 
voltage level of said sound signal A is inputted from the outside as a threshold. 
[Claim 3] Said binary approximation means B is a tone generating circuit 
according to claim 1 or 2 characterized by being the 
electrical-potential-difference comparator which outputs H level when the 
voltage level of said sound signal B is larger than the level of said reference 
voltage, and outputs L level when the voltage level of said sound signal B is 
smaller than the level of said reference voltage as compared with the level of 
said reference voltage into which the voltage level of said sound signal B is 
inputted from the outside as a threshold. 

[Claim 4] Said addition means is a tone generating circuit according to claim 1 to 
3 characterized by having the operational amplifier by which the output of said 
binary approximation means A and said binary approximation means B is 
inputted into a non-inversed input terminal, said reference voltage is inputted 
into an inversed input terminal, and the output is connected to said non-inversed 



input terminal through the feedback resister. 

[Claim 5] The tone generating circuit according to claim 4 characterized by 
inserting resistance between said non-inversed input terminal of said operational 
amplifier, and said binary approximation means A. 

[Claim 6] The tone generating circuit according to claim 4 or 5 characterized by 
inserting resistance between said non-inversed input terminal of said operational 
amplifier, and said binary approximation means B. 

[Claim 7] Said sound signal A which said sound source A generates, and said 
sound signal B which said sound source B generates are a tone generating 
circuit according to claim 1 to 6 characterized by being an analog signal. 
[Claim 8] Said binary approximation means A is a tone generating circuit 
according to claim 1 to 7 characterized by being the sign extract circuit which 
extracts and outputs only two values defined among said sound signals A. 
[Claim 9] Said binary approximation means B is a tone generating circuit 
according to claim 1 to 8 characterized by being the sign extract circuit which 
extracts and outputs only two values defined among said sound signals B. 
[Claim 10] Said addition means is a tone generating circuit according to claim 8 
or 9 characterized by adding the output of said binary approximation means A, 



and the output of said binary approximation means B, and outputting as a 
digitized voice signal output of three values. 

[Claim 11] The tone generating circuit according to claim 10 characterized by 
having the digital/analog converter which changes into the sound signal of an 
analog the digitized voice signal output of three values which said addition 
means outputs. 

[Claim 12] Said sound signal A which said sound source A generates, and said 
sound signal B which said sound source B generates are a tone generating 
circuit according to claim 8 to 11 characterized by being a digital signal. 
[Claim 13] IC equipped with the tone generating circuit according to claim 1 to 12. 
[Claim 14] The electrical circuit base equipped with the tone generating circuit 
according to claim 1 to 12. 

[Claim 15] The migration communication device equipped with the tone 
generating circuit according to claim 1 to 12. 

[Claim 16] The cellular phone equipped with the tone generating circuit 
according to claim 1 to 12. 

[Claim 17] Are the tone generating approach equipped with two or more sound 
sources, and a sound source A generates a sound signal A. When the binary 



approximation means A compares with a threshold said sound signal A 
outputted from said sound source A, make it binary and it outputs. The tone 
generating approach which a sound source B generates a sound signal B, and 
makes it binary by comparing with a threshold said sound signal B with which the 
binary approximation means B is outputted from said sound source B, outputs, 
and is characterized by adding said sound signal A and said sound signal B with 
an addition means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention belongs to the tone generating 

circuit which used the magnetic sounder. 

[0002] 

[Description of the Prior Art] In order to sound the ringer tone of a cell phone unit 
etc. conventionally, a small magnetic sounder is used in many cases, and the 
commercial-scene demand of wanting to sound the tone more than a second 
sound simultaneously using this has been increasing. Drawing 7 is an electrical 
diagram showing the configuration of the conventional tone generating circuit 
100B. As shown in drawing 7 , the conventional tone generating circuit 100B has 
acquired the output wave Vout by adding tone Vtnls which is the sin wave 
outputted from two sound sources 31 and 32, and Vtn2s with an adder 35, when 
adding two tones. 



[0003] 

[Problem(s) to be Solved by the Invention] However, when a magnetic sounder 
was used by the addition wave of some sin waves from the former, there was a 
problem that sufficient sound pressure level could not be earned. This invention 
is made in view of this trouble, and the place made into the object is in the point 
of offering the tone generating circuit which can earn sufficient sound pressure 
level, when a magnetic sounder is used. 
[0004] 

[Means for Solving the Problem] This invention was considered as the 
configuration hung up over below that the above-mentioned technical problem 
should be solved. The sound source A which the summary of invention 
according to claim 1 is a tone generating circuit equipped with two or more 
sound sources, and generates a sound signal A A binary approximation means 
A to make binary and to output by comparing with a threshold said sound signal 
A outputted from said sound source A It consists in the tone generating circuit 
characterized by having a binary approximation means B to make binary and to 
output, and an addition means to add said sound signal A and said sound signal 
B by comparing with a threshold said sound signal B outputted from the sound 



source B which generates a sound signal B, and said sound source B. The 
summary of invention according to claim 2 said binary approximation means A 
The voltage level of said sound signal A is compared with the level of the 
reference voltage into which it is inputted from the outside as a threshold. When 
the voltage level of said sound signal A is larger than the level of said reference 
voltage, H level is outputted, and when the voltage level of said sound signal A is 
smaller than the level of said reference voltage, it consists in the tone generating 
circuit according to claim 1 characterized by being the 
electrical-potential-difference comparator which outputs L level. The summary of 
invention according to claim 3 said binary approximation means B The voltage 
level of said sound signal B is compared with the level of said reference voltage 
into which it is inputted from the outside as a threshold. H level is outputted when 
the voltage level of said sound signal B is larger than the level of said reference 
voltage. When the voltage level of said sound signal B is smaller than the level of 
said reference voltage, it consists in the tone generating circuit according to 
claim 1 or 2 characterized by being the electrical-potential-difference comparator 
which outputs L level. In the summary of invention according to claim 4, said 
addition means consists in the tone generating circuit according to claim 1 to 3 



where the output of said binary approximation means A and said binary 
approximation means B is inputted into a non-inversed input terminal, said 
reference voltage is inputted into an inversed input terminal, and an output is 
characterized by having the operational amplifier connected to said 
non-inversed input terminal through the feedback resister. The summary of 
invention according to claim 5 consists in the tone generating circuit according to 
claim 4 characterized by inserting resistance between said non-inversed input 
terminal of said operational amplifier, and said binary approximation means A. 
The summary of invention according to claim 6 consists in the tone generating 
circuit according to claim 4 or 5 characterized by inserting resistance between 
said non-inversed input terminal of said operational amplifier, and said binary 
approximation means B. Said sound signal A with which said sound source A 
generates the summary of invention according to claim 7, and said sound signal 
B which said sound source B generates consist in the tone generating circuit 
according to claim 1 to 6 characterized by being an analog signal. The summary 
of invention according to claim 8 consists in the tone generating circuit according 
to claim 1 to 7 characterized by said binary approximation means A being a sign 
extract circuit which extracts and outputs only two values defined among said 



sound signals A. The summary of invention according to claim 9 consists in the 
tone generating circuit according to claim 1 to 8 characterized by said binary 
approximation means B being a sign extract circuit which extracts and outputs 
only two values defined among said sound signals B. The summary of invention 
according to claim 10 consists in the tone generating circuit according to claim 8 
or 9 characterized by for said addition means adding the output of said binary 
approximation means A, and the output of said binary approximation means B, 
and outputting them as a digitized voice signal output of three values. The 
summary of invention according to claim 11 consists in the tone generating 
circuit according to claim 10 characterized by having the digital/analog converter 
which changes into the sound signal of an analog the digitized voice signal 
output of three values which said addition means outputs. Said sound signal A 
with which said sound source A generates the summary of invention according 
to claim 12, and said sound signal B which said sound source B generates 
consist in the tone generating circuit according to claim 8 to 1 1 characterized by 
being a digital signal. The summary of invention according to claim 13 consists 
in IC equipped with the tone generating circuit according to claim 1 to 12. The 
summary of invention according to claim 14 consists in the electrical circuit base 



equipped with the tone generating circuit according to claim 1 to 12. The 
summary of invention according to claim 15 consists in the migration 
communication device equipped with the tone generating circuit according to 
claim 1 to 12. The summary of invention according to claim 16 consists in the 
cellular phone equipped with the tone generating circuit according to claim 1 to 
12. The summary of invention according to claim 17 is the tone generating 
approach equipped with two or more sound sources. A sound source A 
generates a sound signal A, and by comparing with a threshold said sound 
signal A with which the binary approximation means A is outputted from said 
sound source A, make it binary and it outputs. A sound source B generates a 
sound signal B, and it is made binary by comparing with a threshold said sound 
signal B with which the binary approximation means B is outputted from said 
sound source B, outputs, and consists in the tone generating approach 
characterized by adding said sound signal A and said sound signal B with an 
addition means. 
[0005] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained to a detail based on a drawing. 



- Gestalt 1- drawing 1 of operation is an electrical diagram showing the tone 
generating circuit 100 in the gestalt of operation of the first of this invention. As 
shown in drawing 1 , the tone generating circuit 100 concerning the gestalt of the 
first operation has acquired the output wave Vout which is the approximation 
square wave of three values by carrying out approximation conversion of the 
tones Vtn1 and Vtn2 outputted from two sound sources 1 and 2 by the binary 
approximation circuits 3 and 4 binary, respectively, and adding the binary 
approximation outputs Vcmpl and Vcmp2 with an adder 5, when adding two 
tones. The output wave Vout is the wave-like (sin wave) approximation wave 
which added tones Vtn1 and Vtn2 directly, and contains many same frequency 
components as two tones. Moreover, since wave-like standup/falling are steep, it 
is suitable for earning sound pressure with a magnetic sounder etc. 
[0006] Drawing 2 is an electrical diagram showing the internal configuration of 
the tone generating circuit 100 shown in drawing 1 . In the gestalt of the first 
operation, it consists of only analog circuits. A sound source 1 and a sound 
source 2 are equipped with the analog sound source 1 1 and the analog sound 
source 12, respectively, and the binary approximation circuit 3 and the binary 
approximation circuit 4 are equipped with a comparator 13 and a comparator 14, 



respectively. Moreover, an adder 5 is equipped with an analog adder 15. 
[0007] Two different tones Vtn1 and Vtn2 are outputted from the analog sound 
sources 11 and 12. Tones Vtn1 and Vtn2 are inputted into comparators 13 and 
14, respectively, are compared with reference voltage VR, and approximation 
conversion is carried out at the binary approximation outputs Vcmpl and Vcmp2. 
The binary approximation outputs Vcmpl and Vcmp2 are added with the analog 
adder 15 of the reversal amplifier configuration which consists of an operational 
amplifier 18 and resistance 16, and the output wave Vout of three values is 
acquired. 

[0008] Next, actuation of the gestalt of the first operation is explained with 
reference to drawing 3 - drawing 5 . 

[0009] Drawing 3 is the analog wave of the tones Vtn1 and Vtn2 outputted from 
the analog sound sources 11 and 12 of the tone generating circuit 100 of the 
gestalt of operation of the first of this invention. Although tones Vtn1 and Vtn2 
are compared with reference voltage VR by comparators 13 and 14, respectively, 
the value of this reference voltage VR is set as the pin centerjarge value of each 
sound-source output. If the high-level electrical potential difference outputted 
from each comparators 13 and 14 is set to VH and a low-level electrical potential 



difference is set to VL, the wave of the binary approximation outputs Vcmpl and 
Vcmp2 will become like drawing 4 . If these two outputs (Vcmpl, Vcmp2) are 
added by gain 0.5 with an analog adder 15, respectively, the wave of the output 
wave Vout after addition will become like the continuous line of drawing 5 . If the 
wave (conventional technique) which added tones Vtn1 and Vtn2 here directly is 
piled up, it will become like a dotted line. 

[0010] When both who showed drawing 5 are compared, it turns out that the 
addition output wave (Vout) by this invention is the approximation wave of an 
addition wave by the conventional technique, and many frequency components 
of the tones Vtn1 and Vtn2 outputted from the analog sound sources 1 1 and 12 
are included. Moreover, since it is steep compared with the former, if change of 
wave-like standup/falling is not square wave actuation, it is a wave suitable for 
actuation of the magnetic sounder which cannot earn sound pressure. 
[0011] Since the tone generating circuit 100 concerning the gestalt of the first 
operation is constituted like the above, the effectiveness hung up over below is 
done so. The effectiveness of this invention is being able to sound the sound 
with high sound pressure compared with the conventional technique with a 
magnetic sounder etc., also when two or more tones are added. 



[0012] The reason is for driving by the wave changed into the same 
approximation square wave form as a square wave where start and it has /falling, 
to the magnetic sounder which can earn sound pressure by the square wave. 
[0013] - Explain the gestalt of gestalt 2- of operation, next operation of the 
second of this invention with reference to a drawing. In the gestalt of the second 
operation, the case where this invention is realized in a digital circuit is explained. 
[0014] Drawing 6 is an electrical diagram showing tone generating circuit 100A 
in the gestalt of operation of the second of this invention. The places where the 
digital sound sources 21 and 22 and a binary approximation circuit are the sign 
extract circuits 23 and 24, and the adder is [ the sound source ] the digital adder 
25 to the gestalt of the first operation of the above-mentioned differ, and, as for 
the gestalt of the second operation, D/A converter 26 of 3 value output is further 
added to the output section. The digital sound sources 21 and 22 output the 
digital tone signals Dtn1 and Dtn2 of the two-complement-form type which has 
the predetermined number of bits. The digital tone signals Dtn1 and Dtn2 are 
signals with which each tone wave is acquired by carrying out D/A conversion. 
The sign extract circuits 23 and 24 extract and output only the sign bits Dcmpl 
and Dcmp2 (binary) of the digital tone signals Dtn1 and Dtn2. This actuation 



serves as work equivalent to the comparators 13 and 14 of the gestalt of the first 
operation of the above-mentioned. A wave equivalent to the gestalt of the first 
operation of the above-mentioned is acquired by being changed into the digital 
signal of three values and changing this into analog voltage by D/A converter 26 
of 3 value output by passing and adding the obtained sign bits Dcmpl and 
Dcmp2 to the digital adder 25. 

[0015] When it constitutes from a gestalt of the second operation on a 

semiconductor integrated circuit etc. by constituting a part for the core of a circuit 

from a digital circuit, there is a merit that area can be stopped small. 

[0016] In addition, in the gestalt of these operations, this invention is not limited 

to it, but when applying this invention, it is applicable to a suitable gestalt. 

[0017] Moreover, the number of the above-mentioned configuration members, a 

location, a configuration, etc. are not limited to the gestalt of the 

above-mentioned implementation, but when carrying out this invention, they can 

be made into a suitable number, a location, a configuration, etc. 

[0018] In addition, in each drawing, the same sign is given to the same 

component. 

[0019] 



[Effect of the Invention] Since this invention is constituted as mentioned above, 
also when a magnetic sounder is used, in a tone generating circuit, the 
effectiveness of becoming possible to earn sufficient sound pressure level is 
done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an electrical diagram showing the tone generating circuit 100 in 
the gestalt of operation of the first of this invention. 

[Drawing 2] It is an electrical diagram showing the internal configuration of the 
tone generating circuit 100 shown in drawing 1 . 

[Drawing 3] It is drawing showing the analog wave of tones Vtn1 and Vtn2 shown 
in drawing 2 . 

[Drawing 4] It is drawing showing the wave of the binary approximation outputs 
Vcmpl and Vcmp2 shown in drawing 2 . 

[Drawing 5] It is drawing showing the output wave Vout shown in drawing 2 . 
[Drawing 6] It is an electrical diagram showing tone generating circuit 100A in 
the gestalt of operation of the second of this invention. 

[Drawing 7] It is an electrical diagram showing the configuration of the 
conventional tone generating circuit 100B. 
[Description of Notations] 
1 Two Sound source 



3 Four Binary approximation circuit 
5 Adder 

1112 Analog sound source 
13 14 Comparator 

15 Analog Adder 

1 6 Resistance 

18 Operational Amplifier 
21 22 Digital sound source 
23 24 Sign extract circuit 

25 Digital Adder 

26 D/A Converter 
31 32 Sound source 
35 Adder 35 

100 Tone Generating Circuit 
100A Tone generating circuit 
100B Tone generating circuit 
Dtn1 Digital tone signal 
Dtn2 Digital tone signal 



Dcmpl Sign bit 
Dcmp2 Sign bit 

Vcmpl Binary approximation output 

Vcmp2 Binary approximation output 

Vout Output wave 

Vtn1 Tone 

Vtn2 Tone 

VtnlsTone 

Vtn2s Tone 

VR Reference voltage 
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